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Description 

[ORGANIC ELECTROLUMINESCENT 
DEVICE HAVING SOLAR CELLS AND 
FABRICATING METHOD THEREFOR] 

Background of Invention 

[0001] Field of the Invention 

[0002] The present invention relates to an organic electrolumi- 
nescent device and a fabricating method therefor, and 
more particularly to an organic electroluminescent device 
having solar cells therein and a fabricating method for in- 
tegrating the organic electroluminescent device and solar 
cells. 

[0003] Description of the Related Art 

[0004] Computer, communication and consumer products have 
become the main trend of high technology. Portable elec- 
tronic devices are also the essential products of develop- 
ment. Of course, displays are also included. Today, the 
displays include Plasma Display Panel (PDP), Liquid Crystal 



Display (LCD), Electro-luminescent Display, Light Emitting 
Diode Display, Vacuum Fluorescent Display, Field Emis- 
sion Display (FED) and Electro-chromic Display. 
[0005] Compared with these displays, the organic electrolumi- 
nescent display, however, has advantages of self- 
luminescence, wide viewing angle, high resolution, low 
power consumption, easy manufacturing process, low 
costs, low operational temperature, fast response speed, 
low driving voltage, etc. It has potential application and 
can become the main trend for the next generation dis- 
plays. 

[0006] An organic electroluminescent device uses an organic 
electroluminescent material serving for display, which is 
composed of a pair of electrodes and an organic electro- 
luminescent layer. When a current is applied to the device, 
electrons and holes recombine within the organic electro- 
luminescent layer and generate photons. Therefore, light 
having different colors accordingly is depending on the 
material property of the organic electroluminescent layer. 

[0007] However, when a display is stand-by, it still consumes the 
power. Therefore, how to extend dischargetime of battery 
of the organic electroluminescent display is an essential 
issue that should be resolved. 



Summary of Invention 

[0008] Therefore, the object of the present invention is to pro- 
vide an organicelectroluminescent device having solar 
cells and a fabricating method therefor by which the solar 
cells transform light into electrical energy for display. 

[0009] The present invention discloses an organic electrolumi- 
nescent device having solar cells, which comprises a 
transparent substrate, an organic luminescent device, at 
least one solar cell, a driving unit, a transform unit and a 
control unit. The transparent substrate has anelectrolumi- 
nescent area and an exposure area. The organic electrolu- 
minescent device is disposed within the electrolumines- 
cent area of the transparent substrate. The organic elec- 
troluminescent device comprises a transparent anode dis- 
posed on the transparent substrate, an organic electrolu- 
minescent layer disposed on the transparent anode and a 
metal cathode disposed on the organic electroluminescent 
layer. The solar cell is disposed within the exposure area 
of the transparent substrate, wherein the solar cell com- 
prises a transparent cathode disposed on the transparent 
substrate, a electroluminescent layer disposed on the 
transparent cathode and a metal anode disposed on the 
electroluminescent layer. In addition, the present inven- 



tion further comprises a driving unit, a transform unit and 
a control unit. The driving unit is coupled to the organic 
electroluminescent device, the transform unit is coupled 
to the solar cell and the control unit is coupled to the 
driving unit and the transform unit. When the solar cell is 
exposed to light, it can transform the light into electrical 
energy. Then, the transform unit coupled to the solar cell 
can transport the electrical energy to the control unit. The 
control unit passes the electrical energy to the driving unit 
for electroluminescence. 
[0010] The present invention also discloses a method for fabri- 
cating an organic electroluminescent device having solar 
cells. The method first provides a transparent substrate 
having anelectroluminescent area and an exposure area. 
An organic electroluminescent device is formed within the 
electroluminescent area of the transparent substrate and 
at least one solar cell is formed within the exposure area 
of the transparent substrate. The method of forming the 
organic electroluminescent device and the solar cell on 
the transparent substrate comprises forming a patterned 
transparent anode and a patterned transparent cathode 
on the transparent substrate; forming an organic electro- 
luminescent layer on the transparent anode and a electro- 



luminescent layer on the transparent cathode; and form- 
ing a metal cathode on the organicelectroluminescent 
layer and a metal anode on the electroluminescent layer 
for forming the organic electroluminescent device and the 
solar cell. The organic electroluminescent device is cou- 
pled to a driving unit, the solar cell is coupled to a trans- 
form unit and the driving unit and the transformunit are 
coupled to a control unit. When the solar cell is exposed 
to light, it can transform the light into electrical energy. 
Then, the transform unit coupled to the solar cell can 
transport the electrical energy to the control unit. The 
control unit passes the electrical energy to the driving unit 
for electroluminescence. 

[0011] The organic electroluminescent device having solar cells 
and the fabricating method therefor of the present inven- 
tion integrate the organic electroluminescent device and 
solar cells. Because the organic electroluminescent device 
has the process and material similar to those of the solar 
cells, the present invention simplifies the manufacturing 
process and reduces costs thereof. Moreover, because of 
the assistance of the solar cells, the discharge time of 
battery of organic electroluminescent display is increased. 

[0012] In order to make the aforementioned and other objects. 



features and advantages of the present invention under- 
standable, a preferred embodiment accompanied with fig- 
ures is described in detail below. 
Brief Description of Drawings 

[0013] FIG. 1 is a schematic cross-sectional drawing showing a 

preferred organic electroluminescent device having solar 

cells in accordance with the present invention. 
Detailed Description 

[0014] FIG. 1 is a schematic cross-sectional drawing showing a 
preferred organic electroluminescent device having solar 
cells in accordance with the present invention. 

[0015] Please referring to FIG. 1, the organic electroluminescent 
device having solar cells of the present invention com- 
prises a transparent substrate 100, an organic electrolu- 
minescent device 130, at least one solar cell 132, a driv- 
ing unit 108, a transform unit 116 and a control unit 118. 

[0016] The transparent substrate 100 has anelectroluminescent 
area 101 and an exposure area 103. The organic electro- 
luminescent device 130 is disposed within the electrolu- 
minescent area 101 of the transparent substrate 100. The 
organic electroluminescent device 130 comprises, in se- 
quence, a transparent anode 102, an organic electrolumi- 



nescent layer 104 and a metal cathode 106. In this em- 
bodiment, the transparent anode 102 is, for example, in- 
dium-tin oxide or indium-zinc oxide. The metal cathode 
106 is, for example, aluminum, aluminum/lithium fluo- 
rine, calcium, magnesium/silver alloy or silver. The or- 
ganic electroluminescent layer 104 comprises a hole in- 
jection layer (not show), a hole transporting layer (not 
show), a light-emitting layer (not show), an electron 
transporting layer (not show) and an electron injection 
layer (not show). The organic electroluminescent layer is, 
for example, an small molecular organic electrolumines- 
cent material or a polymer electroluminescent material. 

[0017] In addition, the solar cell 132 is disposed within the expo- 
sure area 103 on the transparent substrate 100, and the 
number of the solar cell 132 on the transparent substrate 
100 is at least one. This embodiment shown in FIG. 1, 
four series solar cells are used, but not limited thereto. 

[0018] Please referring to FIG. 1, the series solar cell 132 is on 
the transparent substrate 100, wherein the solar cell 132 
comprises, in sequence, a transparent cathode 110, an- 
electroluminescent layer 112 and a metal anode 114. In 
this embodiment, the transparent cathode 110 is trans- 
parent material, such as indium-tin oxide or indium-zinc 



oxide. Therefore, light 122 enters into the solar cell 132. 
The metal anode 114 is, for example, aluminum, alu- 
minum/lithium fluorine, calcium, magnesium/silver alloy 
or silver. The electroluminescent layer 112 can be an or- 
ganic material or an inorganic material. 

[0019] In the present invention, the method the forming the or- 
ganic electroluminescent device 130 and the solar cell 
132 on the transparent substrate 100 comprises forming 
a patterned transparent anode 102 and a patterned trans- 
parent cathode 110 on the transparent substrate 100; 
forming an organic electroluminescent layer 104 on the 
transparent anode 102 and a electroluminescent layer 112 
on the transparent cathode 110; and forming a metal 
cathode 106 on the organic electroluminescent layer 104 
and a metal anode 114 on the electroluminescent layer 
112 for forming the organic electroluminescent device 
130 and the solar cell 132. 

[0020] In the present invention, the organic electroluminescent 
device 130 and the solar cell 132 are formed on the 
transparent substrate 100. When the solar cell 132 is ex- 
posed to light, the photons having energy less than the 
band gap does not generate electron-hole. When the solar 
cell 132 is exposed to light, the photons having energy 



larger than the band gap can activate electrons jumping 
from valance band to conduction band and generate elec- 
trons and holes. 

[0021] jhe solar cell 132 can generate electrical energy for driv- 
ing the organic electroluminescent device 130 after ex- 
posed to light. 

[0022] In addition, the present invention further comprises a 

driving unit 108, a transform unit 116 and a control unit 
118. The driving unit 108 is coupled to the organic elec- 
troluminescent device 130, the transform unit 116 is cou- 
pled to the solar cell 132 and the control unit 118 is cou- 
pled to the driving unit 108 and the transform unit 116. 
When the solar cell 132 is exposed to light 122, it can 
transform the light into electrical energy. Then, the trans- 
form unit 116 coupled to the solar cell 132 can transport 
the electrical energy to the control unit 118. The control 
unit 118 passes the electrical energy to the driving unit 
108 for electroluminescence 120. 

[0023] The organic electroluminescent device 130 transforms 
electrical energy into light for display. In the present in- 
vention, by reversing the anode and cathode and exposing 
the device to light, light can be transformed into electrical 
energy. This method can be served by the solar cell 132 of 



the present invention. Tlierefore, tlie organic electrolumi- 
nescent device 130 has the process and material similar 
to those of the solar cell 132, but has different operation 
from the solar cell 132. 

[0024] The organic electroluminescent device having solar cells 
and the fabricating method therefor of the present inven- 
tion integrate the organic electroluminescent device and 
solar cells. Because the organic electroluminescent device 
has the process and material similar to those of the solar 
cells, the present invention simplifies the manufacturing 
process and reduces costs thereof. Moreover, because of 
the assistance of the solar cells, the discharge time of 
battery of organic electroluminescent display is increased. 

[0025] Although the present invention has been described in 
terms of exemplary embodiments, it is not limited 
thereto. Rather, the appended claims should be con- 
structed broadly to include other variants and embodi- 
ments of the invention which may be made by those 
skilled in the field of this art without departing from the 
scope and range of equivalents of the invention. 



